Inhibition of matrix metalloproteinases-2/-9 transiently reduces pre-oligodendrocyte loss during lipopolysaccharide- but not tumour necrosis factor-alpha-induced inflammation in fetal ovine glial culture.
To determine whether increased matrix metalloproteinase (MMP) proteolytic activity plays a pathological role in infection/inflammation-induced preterm brain injury, primary cultures of preterm (day 90 of gestation; term 145 days) fetal ovine mixed glia were exposed to 24-96 h of lipopolysaccharide (LPS, 1 μg/ml) or tumour necrosis factor-α (TNF-α, 100 ng/ml). MMP-2 mRNA levels were significantly increased after TNF-α (96 h) and LPS exposure (48 and 96 h), and MMP-9 mRNA levels were significantly increased at 48 and 96 h after TNF-α. On zymography, the active form of secreted MMP-2 was significantly increased 24 h after LPS, but not TNF-α. Both active and latent forms of MMP-9 gelatinolytic activity were significantly increased by TNF-α (96 h) and LPS (72 and 96 h). On reverse zymography, inhibitory activity of TIMP-1 but not TIMP-2 was significantly increased by TNF-α and LPS. SB-3CT-mediated MMP-2 and MMP-9 inhibition transiently reduced LPS-induced oligodendrocyte cell death but had no effect during TNF-α exposure. Collectively, these observations suggest a limited, transient effect of MMPs on immature white matter damage associated with infection but not TNF-α-mediated inflammation.